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In the crystal of the title compound, C 12 H g Cl2N0 2 S, the 
molecule is twisted at the S atom with a C— S0 2 — NH— C 
torsion angle of —58.4 (3)°. Furthermore, the N— H bond in 
this segment is anti to the mefa-chloro group. The dihedral 
angle between the aromatic rings is 77.1 (1)°. The crystal 
structure features inversion-related dimers linked by N— 
H- ■ O hydrogen bonds. 

Related literature 

For our study on the effect of substituents on the structures of 
A/-(aryl)arylsulfonamides, see: Gowda et al. (2005); Shakun- 
tala et al. (2011). For the effect of substituents on the oxidative 
strengths of A/-chloro,7V-arylsulfonamides, see: Gowda & 
Shetty (2004) and for the effect of substituents on the NQR 
spectra of ./V-(aryl)-amides, see: Gowda et al. (2000). 




Experimental 

Crystal data 

C 12 H 9 C1 2 N0 2 S 
M r = 302.16 



b = 13.478 (3) A 
c = 10.251 (2) A 
/3 = 90.48° 
V = 1295.6 (5) A 3 
Z = 4 

Data collection 

Oxford Diffraction Xcalibur 
diffractometer with Sapphire 
CCD detector 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford 



Refinement 

R[F 2 > 2a(F 2 )} = 0.047 

wR(F 2 ) = 0.129 

S = 1.08 

2115 reflections 

166 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
\i = 0.65 mm -1 
T = 293 K 

0.48 x 0.44 x 0.44 mm 



Diffraction, 2009) 

7mi„ = 0.745, r max = 0.762 
4232 measured reflections 
2115 independent reflections 
1572 reflections with / > 2a(I) 
R iM = 0.014 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.54 e A~ 3 

Ap mi „ = -0.49 e A~ 3 



D-H- - A 


D-H 


H-A 


D-A 


D-H- - A 


Nl-Hl/V---Ol' 


0.85 (2) 


2.09 (2) 


2.939 (4) 


176 (4) 


Symmetry code: (i) - 


-x + 1, -y, -z. 









Monoclinic, P2j/c 
a = 9.378 (2) A 



Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2009); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHEEXE97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); soft- 
ware used to prepare material for publication: SHELXL97. 

KS thanks the University Grants Commission, Government 
of India, New Delhi, for the award of a research fellowship 
under its faculty improvement program. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: DS2101). 
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4-Chloro-A'-(3-chlorophenyl)benzenesulfonamide 

K. Shakuntala, S. Foro and B. T. Gowda 

Comment 

The amide and sulfonamide moieties are important constituents of many biologically important compounds. As a part of 
studying the substituent effects on the structures and other aspects of this class of compounds (Gowda et al. , 2000, 2004, 
2005; Shakuntala et al, 2011), in the present work, the crystal structure of 4-chloro-A L (3-chlorophenyl)benzenesulfonamide 
(I) has been determined (Fig. 1). The molecule is bent at the S atom with the C — SO2 — NH — C torsion angle of -58.4 (3)°, 
compared to the value of -56.7 (2)° in 4-chloro-A L (2,3-dichlorophenyl)-benzenesulfonamide (II) (Shakuntala et al, 201 1). 
The N — H bond and the meta- chloro group in the anilino benzene ring are anti to each other. 

The sulfonyl and the anilino benzene rings in (I) are tilted relative to each other by 77.1 (1)°, compared to the value 
of 56.5 (1)° in (II). 

Inermolecular N — HO(S) hydrogen bonding interactions generates inversion related dimers which are further packed 
via van der Waals interactions in the crystal structure (Fig. 2). 

Experimental 

The solution of chlorobenzene (10 ml) in chloroform (40 ml) was added dropwise with chlorosulfonic acid (25 ml) at 0 0 C. 
After the initial evolution of hydrogen chloride subsided, the reaction mixture was brought to room temperature and poured 
into crushed ice in a beaker. The chloroform layer was separated, washed with cold water and allowed to evaporate slowly. 
The residual 4-chlorobenzenesulfonylchloride was treated with 3-chloroaniline in the stoichiometric ratio and boiled for ten 
minutes. The reaction mixture was then cooled to room temperature and added to ice cold water (100 ml). The resultant 
4-chloro-A r -(3-chlorophenyl)-benzenesulfonamide was filtered under suction and washed thoroughly with cold water. It was 
then recrystallized to constant melting point from dilute ethanol. The compound was characterized by FT-IR and NMR 
spectra. 

Prism like colorless single crystals used in X-ray diffraction studies were grown in ethanolic solution by slow evaporation 
at room temperature. 

Refinement 

The H atom of the NH group was located in a difference map and later restrained to the distance N — H = 0.86 (2) A. The 
other H atoms were positioned with idealized geometry using a riding model with C — H = 0.93 A A 1 1 H atoms were refined 
with isotropic displacement parameters (set to 1.2 times of the C/ e q of the parent atom). The weak diffraction of the crystal 
resulted in low theta value. However, the refinement went well 
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Figures 




Fig. 1 . Molecular structure of (I), showing the atom labelling scheme and displacement ellips- 
oids are drawn at the 50% probability level. 



Fig. 2. Molecular packing of (I) with hydrogen bonding shown as dashed lines. 



4-Chloro-iV-(3-chlorophenyl)benzenesulfonamide 



Crystal data 
C12H9CI2NO2S 
M r = 302.16 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 9.378 (2) A 
6 = 13.478 (3) A 
c= 10.251 (2) A 
(3 = 90.48° 

V= 1295.6 (5) A 3 
Z=4 



F(000) = 616 

D x = 1.549 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 959 reflections 

6 = 2.9-27.8° 

|i = 0.65 mm 1 

7=293 K 

Prism, colourless 

0.48 x 0.44 x 0.44 mm 



Data collection 



Oxford Diffraction Xcalibur 
diffractometer with Sapphire CCD detector 

Radiation source: fine- focus sealed tube 

graphite 

Rotation method data acquisition using co and phi 
scans. 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford Diffraction, 2009) 
7 min = 0.745, 7 max = 0.762 
4232 measured reflections 



2115 independent reflections 

1572 reflections with / > 2a(7) 
= 0.014 

6max = 24.7°, 9 m j n = 3.0° 
/!=-11^10 

£ = -15^15 
/ = 1 1 > 1 1 
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Refinement 

Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = 1/[0 2 (F O 2 ) + (0.047P) 2 + 1.4846P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.006 

Ap m ax = 0.54 e A~ 3 
Ap mi „ = -0.49eA- 3 

Special details 

Experimental. Empirical absorption correction using spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 1 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


^iso*/£^eq 


CI 


0.1825 (3) 


-0.0615 (3) 


0.0799 (3) 


0.0508 (9) 


C2 


0.0654 (4) 


-0.0812 (4) 


0.1546 (4) 


0.0729 (12) 


H2 


0.0440 


-0.0410 


0.2255 


0.087* 


C3 


-0.0207 (4) 


-0.1612 (4) 


0.1236 (5) 


0.0825 (14) 


H3 


-0.0999 


-0.1755 


0.1743 


0.099* 


C4 


0.0106 (4) 


-0.2191 (3) 


0.0188(4) 


0.0679 (11) 


C5 


0.1265 (4) 


-0.1999 (3) 


-0.0564 (4) 


0.0689 (11) 


H5 


0.1468 


-0.2399 


-0.1278 


0.083* 


C6 


0.2127 (4) 


-0.1211 (3) 


-0.0256 (4) 


0.0596 (10) 


H6 


0.2923 


-0.1078 


-0.0763 


0.072* 


C7 


0.4235 (4) 


-0.0627 (2) 


0.3131 (4) 


0.0505 (8) 


C8 


0.3302 (4) 


-0.0357 (3) 


0.4113 (3) 


0.0516 (8) 


H8 


0.2676 


0.0172 


0.4000 


0.062* 


C9 


0.3323 (4) 


-0.0887 (3) 


0.5251 (4) 


0.0584 (9) 


CIO 


0.4236 (5) 


-0.1658 (3) 


0.5465 (5) 


0.0743 (12) 


H10 


0.4237 


-0.2000 


0.6254 


0.089* 



Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.047 

wR(F 2 ) = 0.129 

S= 1.08 

2115 reflections 
166 parameters 
1 restraint 
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f^l 1 
CI 1 


U. Jl J 1 \ j ) 


-0.1916(3) 




A A A A 1 SZ\ 

U.44v 1 (j ) 


A A*70/1 fl 1\ 

U.U /o4 (13) 




U1 1 

rll 1 


U.J /o4 


-0.2438 




A A £S)C\ 

U.40ZU 


A AA/1 * 

u.uy4^ 






A CI CI //IX 

U.M JZ (4) 


-0.1415 (3) 




a ini ( a\ 
(4) 


A A/^1 1 t 1 A\ 
U.U031 (1UJ 




rllZ 


u.j /oy 


-0.1607 




U.Z004 


A A7£# 
U.U /O 




Ul 


u. jjoy (j j 


0.07335 (19) 


— U.UUzo (Z ) 


U.Uo4U \i) 




02 


0.2238 (3) 


0.1039 (2) 




0.1997 (3) 


0.0728 (8) 




Nl 


0.4324 (3) 


-0.0091 (2) 




0.1956 (3) 


0.0562 (8) 




H1N 


0.491 (3) 


-0.030 (3) 




0.139 (3) 


0.067* 




Cll 


-0.09656 (14) 


-0.31895 (11) 


-0.01890 (13) 


0.1052 (5) 




C12 


0.21587 (13) 


-0.05483 (10) 


0.64754 (11) 


0.0900 (4) 




SI 


0.29685 (10) 


0.03746 (7) 




0.11668 (9) 


0.0552 (3) 




Atomic displacement parameters (A 2 ) 












u 


u 


t/ 33 


TV 12 

u 


TV 13 
U 


TV 23 

u 


CI 


0.0405 (17) 


0.060 (2) 


0.052 (2) 


0.0058 (15) 


-0.0001 (15) 


U.U1Z1 {lo) 


C2 


0.052 (2) 


0.108 (3) 


0.059 (2) 


0.000 (2) 


0.0080 (19) 


U.UU J \Z ) 


C3 


0.047 (2) 


U. 124 (4) 


0.077 (3) 


-0.018(2) 


0.006 (2) 


U.UZ1 {J) 


C4 


0.058 (2) 


a n*7*7 fi\ 
U.U/ / (3) 


0.069 (3) 


-0.016(2) 


-0.0094 (19) 


U.Ulo \Z) 


C5 


0.067 (2) 


a r\/z/z fi\ 
U.Uoo (3) 


0.074 (3) 


-0.012 (2) 


0.005 (2) 


U.UUz \Z ) 


C6 


0.055 (2) 


U.Uoz (z) 


0.062 (2) 


-0.0103 (18) 0.0159 (17) 


U.UU3 \Z) 


C7 


0.0478 (18) 


U.U433 (lo) 


0.060 (2) 


-0.0041 (15) -0.0076 (16) 


U.UUJo (1 / ) 


C8 


0.0511 (19) 


U.UJUy {ly) 


0.053 (2) 


0.0036(16) 


-0.0068 (16) 


U.UUUV {I / ) 


C9 


0.061 (2) 


U.Ujy (z) 


0.055 (2) 


-0.0050(18) -0.0063 (18) 


U.UUU1 \iy) 


CIO 


0.077 (3) 


a a^a si\ 
U.UoU (3) 


0.086 (3) 


-0.002 (2) 


-0.018(2) 


U.U14 \Z) 


Cll 


0.075 (3) 


U.U4V (Z) 


0.112(4) 


0.012 (2) 


-0.018(3) 


U.UUj (Z) 


C12 


0.059 (2) 


U.UjI (Z) 


0.079 (3) 


0.0060 (18) 


-0.003 (2) 


U.UU \Z) 


Ol 


0.0741 (17) 


A ACQ 1 /"I C\ 

U.UjoI (1j) 


0.0598 (16) -0.0056 (13) 0.0076 (13) 


0.0121 (12) 


02 


0.090 (2) 


U.UoU4 (lo) 


0.0680 (17) 0.0245 (15) 


0.0041 (14) 


-0.0037 (14) 


Nl 


0.0513 (18) 


A A/C 1 A / 1 n\ 

0.0630 (19) 


0.054 (2) 


0.0002 (15) 


0.0007 (14) 


-0.0036 (16) 


Cll 


0.0940 (9) 


0.1148 (11) 


0.1066 (10) -0.0559(8) 


-0.0191 (7) 


0.0267 (8) 


C12 


0.0911 (8) 


0.1135 (10) 


0.0657 (7) 0.0044 (7) 


0.0125 (6) 


0.0095 (7) 


SI 


0.0592 (5) 


0.0493 (5) 


0.0572 (6) 0.0048 (4) 


0.0031 (4) 


0.0025 (4) 


Geometric parameters (A, °) 












CI— C2 




1.370 (5) 




C7— Nl 


1.407 (5) 


CI— C6 




1.379 (5) 




C8— C9 


1.367 (5) 


CI— SI 




1.751 (4) 




C8— H8 


0.9300 




C2— C3 




1.383 (6) 




C9— C10 


1.364 (5) 


C2— H2 




0.9300 




C9— C12 


1.732 (4) 


C3— C4 




1.362 (6) 




C10— Cll 


1.367 (6) 


C3— H3 




0.9300 




C10— H10 


0.9300 




C4— C5 




1.362 (5) 




Cll— C12 


1.374(6) 


C4— Cll 




1.722 (4) 




Cll— Hll 


0.9300 




C5— C6 




1.370 (5) 




C12— H12 


0.9300 




C5— H5 




0.9300 




Ol— SI 


1.434(2) 


C6— H6 




0.9300 




02— SI 


1.416 (3) 


C7— C12 




1.380 (5) 




Nl— SI 


1.627 (3) 
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C7 — C8 


1.387 (5) 


NI — H1N 


0.846 (18) 


P1 ni / • /" 

CZ — CI — Co 


I in o /a\ 

i iy.o (4) 


p*7 ro iio 
C / — Co — rio 


1 IP 1 

1ZU. / 


P1 ni ci 

CZ — CI — M 


1Z1.J (3) 


pin rn no 
C1U — Cy — Co 


1 11 1 //I \ 

1ZZ. / (4) 


PiC ni ci 

Co — CI — M 


i i o n s?\ 
llo.y (3) 


Pin nn pi i 

c 1 u — cy — ciz 


iio.y (3) 


p i P1 P "3 

CI — CZ — C3 


i 1 n c //i \ 

llV.J (4) 


po pn pii 
Co — cy — CIZ 


1 1 O A S1\ 

1 lo.4 (3) 


p 1 PI 111 

CI — CZ — hlZ 


1ZU.3 


p c\ p 1 n pi i 

cy — c i u — c 1 1 


| | O 1 SA\ 

1 lo.Z (4) 


/ • "i pi [ n 
C3 — CZ — hlZ 


1ZU.3 


pn p 1 n ui n 
cy — C 1 U — hi 1 U 


1 in n 

izu.y 


P/| PQ pi 

C4 — Co — CZ 


I in n //lA 

ny.y (4) 


pii pip Tj i n 
Cll — C1U — hllU 


1 in n 

izu.y 


C4 — Ci — hi 3 


1 in Pi 

1ZU.U 


pin P11 P11 

C1U — Cll — CIZ 


111 1 //i \ 
1Z1.1 (4) 


P1 PQ TJ1 

CZ — Ci — hi 3 


1 IP p 

1ZU.U 


pin P 1 1 ii i 1 

C1U — Cll — rll 1 


i 1 n a 

1 iy.4 


p-l nr 

C3 — C4 — CD 


111 1 (A \ 

1Z1.1 (4) 


pii pii 1 1 1 i 
CIZ — Cll — rll 1 


1 1 n a 

i iy.4 


PI P/1 /"ill 

C3 — C4 — C 1 1 


1 1 Q "7 /"2"\ 

i iy. / (3 j 


pii P 1 1 P"7 

Cll — CIZ — c / 


1 1 Q Q (A\ 

i iy.o (4j 


PC P/1 PI 1 

C D — C4 — CI 1 
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llV.Z (4) 


P11 P11 Till 

Cll — CIZ — HlZ 


i in i 
1ZU.1 


P/i pc ( 
C4 — CD — CO 


1 1 O. 1 

i iy.3 (4j 


p-7 P 1 1 TJ 1 1 

C / — C 1 Z — rl 1 Z 


1 in i 
1ZU.1 


P/1 /— 1 C II c 

C4 — Cj — rlj 


1 in /I 
1ZU.4 


p-7 XT 1 CI 

C / — JN 1 — M 


1 1/1 Q ^1\ 

iz4.y (Zj 


( •/ pr II c 

Co — Cj — rlj 


1 in a 
1ZU.4 


PI XT 1 TJ 1 XT 

C / — IN 1 — lilJN 


1 1 "7 

117 (3) 


pr p/r pi 

CD — Co — C 1 


i in c p)\ 
1ZU.J (3) 


C 1 XT 1 T_T 1 XT 

M — JN 1 — hlliN 


1 n*7 /I \ 
1U/ (3) 


s • c p/: ii/; 

Cj — Co — hlo 


ny.o 


C 1 PI 

UZ — M — Ol 


1 1 n /:c /1 *7\ 
liy.OJ (1 /) 


v. i — v, u — no 


1 1 Q R 
ii".o 


UZ kj 1 IN 1 




C12 — C7 — C8 


119.6 (4) 


Ol — SI — NI 


104.09 (16) 


C12 — C7 — NI 


118.4 (3) 


02 — SI — CI 


108.23 (17) 


C8 — C7 — NI 


121.9 (3) 


Ol — SI — CI 


108.50 (16) 


C9 — C8 — C7 


118.5 (3) 


NI — SI — CI 


106.73 (16) 


C9 — C8 — H8 


120.7 






p/: pi pt pi 
Co — C 1 — — C3 


U.4 (p) 


C9 — C10 — Cll — Clz 


n i 
-U.Z (0) 


C 1 P 1 pi PI 

a 1 — C 1 — Ci — Cj 


— 1 /o.o (3) 


C10 — Cll — C12 — C/ 


i i f£\ 

1.2 (6) 


pi pt pi P/i 
C 1 — Cz — C 5 — C4 


-U.o (o) 


po p~7 pn pii 
Co — C / — C 1 2 — C 1 1 


1 1 

-1.1 (5) 


P^ PI P/1 PC 

Cz — Cj — C4 — C J 


n /i /*7\ 

0.4 (7) 


\n p~7 pit pii 
JN 1 — C / — C12 — Cll 


1 H& 1 

1 /6.1 (3) 


/~"> pi p/i pi 1 
Cz — Co — C4 — CI 1 


1 *7n *7 /I \ 
1 /V. / (3) 


PIT P"7 \T1 CI 

C12 — C / — JN 1 — M 


1 A 1 A ( 1 \ 

143.4 (3) 


pi p/i pc p/; 
U — C4 CD — Co 


n n 

U.U (0) 


PO P"7 M 1 C 1 

Co — C/ — JN1 — M 


-39. D (D) 


pi 1 p/i pc p/: 
CI 1 — C4 — CD — Co 


1 *7n a /"3\ 
— 1 /V.3 (3) 


P"7 \T1 C 1 P.T 

C/ — JN 1 — M — U2 


co i n\ 
Do. 2 (3) 


p/i pc p/: p 1 
C4 — CD — Co — C 1 


— U.3 (o) 


P"7 M 1 C 1 P. 1 

C/ — JN 1 — M — Ul 


— 1 /3.1 (3) 


po p 1 p/: pc 
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CO A /Q\ 
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M — CI — Co — CD 
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1 /y.3 (3) 


PT P 1 C 1 P.T 

C2 — C 1 — S 1 — U2 


1 O A ( A \ 

-10.4 (4) 


pi o p"7 po pn 

C 1 2 — C7 — C8 — C9 


n 1 /c\ 

0.1 (5) 


P£ P 1 CI P.T 

Co — CI — SI — 02 


162.4 (3) 


NI— C7— C8— C9 


-177.0 (3) 


C2— CI— SI— Ol 


-149.6(3) 


C7— C8— C9— CIO 


1.0 (6) 


C6— CI— SI— Ol 


31.2 (3) 


C7— C8— C9— C12 


179.9 (3) 


C2— CI— SI— NI 


98.8 (3) 


C8— C9— CIO— Cll 


-0.9 (6) 


C6— CI— SI— NI 


-80.5 (3) 


C12— C9— CIO— Cll 


-179.9 (3) 







Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

Nl—HIN-Ol 1 0.85 (2) 2.09 (2) 2.939 (4) 176 (4) 

Symmetry codes: (i) -x+\, -y, -z. 
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